Regulatory role of CARD3 in left ventricular remodelling and dysfunction after myocardial infarction.
Caspase activation and recruitment domain 3 (CARD3) is a caspase recruitment domain (CARD)-containing serine/threonine kinase and plays a pivotal role in apoptosis, immunity, tissue development and proliferation. To date, the causal relationship between CARD3 and myocardial infarction (MI) remains largely unexplored. This study aimed to identify the functional significance of CARD3 in the regulation of cardiac remodelling after MI and the underlying mechanisms of its effects. The levels of CARD3 expression were up-regulated in failing human and mouse post-infarction hearts. In addition, CARD3-knockout (KO) mice and transgenic mice overexpressing CARD3 in the heart were then generated and subjected to MI. Compared with wild-type (WT) control mice, CARD3-KO mice developed smaller infarct sizes, improved survival rates, and preserved left ventricle (LV) function after MI. Significantly, CARD3-KO hearts had less cardiomyocyte apoptosis and inflammatory cell infiltration in the infarct border zone. Attenuated LV remodelling was also observed in the KO hearts following MI, with reduced cardiac hypertrophy and fibrosis. Conversely, CARD3 overexpression resulted in the opposite MI-induced phenotype. Similar results were observed in ex vivo-cultured neonatal rat cardiomyocytes exposed to hypoxia. Mechanistically, we discovered that the CARD3-mediated detrimental effects of MI were associated with the activation of the NF-κB and p38 signalling cascades. Taken together, these data demonstrate that CARD3 serves as a novel positive modulator of ventricular remodelling after MI via the regulation of the NF-κB and p38 signalling. Thus, CARD3 may be a promising therapeutic target for the treatment of heart failure after MI.